Highlights
• We worked with three emergency depart ments and three primary care clinics across Ontario to implement evidence-based practices for high quality care of adults with intellectual and developmental disabilities.
• While some sites made considerable progress, others were challenged to make sustainable improve ments.
• More successful implementation occurred when sites had strong champions, an interest in this patient group and used electronic prompts and automated point of care tools to embed new practices.
• Less successful sites were challenged by staff turnover, low morale and passive endorsement from leadership.
• Given these challenges, system level supports are important for wider spread of this intervention.
improved practice are the emergency department (ED) and primary care (PC) settings. Both serve as main entry points into the health care system, playing a critical role in providing early and accurate diagnosis, early intervention, and linking individuals to needed community supports. Prior research has shown that although adults with IDD have similar rates of PC
Introduction
Adults with intellectual and developmental disabilities (IDD) are an extremely vulnerable population with complex health needs. Compared to those without IDD, they are more likely to develop a range of chronic conditions including diabetes, use and higher rates of ED visits than the general population, 1 care provided in these settings can be insufficient, or inappropriate.
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The ED and PC are both generalist settings, in that they provide care to a wide variety of patients, and people with IDD are not their exclusive focus. Adults with IDD are more likely to have complex health profiles 3 and may additionally have difficulty communicating their health concerns. 8 Staff in these general health care settings often lack sufficient training in the specific health complexities of adults with IDD, and may lack the time and training to appropriately adapt communication and care processes. [9] [10] [11] [12] [13] Staff may also have difficulty recognizing which patients have IDD, making adapted or accommodated care impossible. 13, 14 Finally, stigma and misconceptions regarding individuals with IDD still exist in wider society and health care professionals are not exempt. [15] [16] [17] Improving the quality of care in these settings can contribute to reduced hospital use, and improved long-term health outcomes.
An evidence base of strategies to improve quality of care for patients with IDD in these two settings is emerging, 9, 18, 19 yet, relatively little research has examined how to implement these strategies in practice. Practice change can be challenging 20 and interventions successful in research settings often fail to be implemented in practice. 21, 22 Systematic efforts to improve care for adults with IDD face the additional challenge that they represent only about 1% of the population 23 and thus may be viewed as having lower priority than other more frequently seen patient groups. A few studies in the UK and Australia have looked at barriers to PC improvement, 9 however, they were limited to physician feedback and, due to differences in health care systems, may not translate to the Canadian context. We only identified one previous study on barriers to implementation in the ED, conducted in the UK. 24 None of these studies reported a structured, staged approach to implementation, which was used in our study and has been shown to improve implementation success. 22 In our present study, we supported three hospital EDs and three PC clinics located across Ontario, Canada in a structured practice change process to improve care of adults with IDD. In each setting the improvement work addressed three common core components: (1) identification of patients with IDD; (2) provision of modified care (e.g. adapted communication, improved discharge planning, community linkages); and (3) staff training and support. The core components were identified based on input from patients, families, and clinicians, the literature and established guidelines, where available. The PC intervention (the periodic comprehensive health exam) was recommended in Canadian national clinical guidelines on the primary care of adults with IDD 18 whereas the ED intervention included evidence-based strategies, but these were not recommended in equivalent guidelines or standards. These common core components were adapted to fit within the specific context of each setting based on feedback from patients, families and clinicians; more detailed descriptions of intervention selection and development have been published else where. 6, 25, 26, 27 This paper reports staff perspectives on the extent of implementation achieved and barriers and facilitators encountered across the six study sites. Study findings can contribute knowledge about strategies to improve the quality of care for adults with IDD in these key settings and complement prior work from the service user perspective.
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Methods
Implementation
A structured, staged implementation process was used at the six study sites following the four stages of the National Implementation Research Network (NIRN) model: 22 • Exploration: Generate staff awareness and engagement.
• Installation: Plan and implement required changes, tailored to the setting.
• Initial implementation: Begin intervention delivery, collect feedback to refine and improve the process.
• Full implementation: Fully incorporate intervention into ongoing routine practice.
Exploration was initiated in the first two sites (ED 
Data sources
See Table 1 for an overview of data collection by site.
Implementation log
A structured template was used to record each site's progress through the implementation stages including: status, activities conducted to achieve progress and any helping or hindering factors. Each log was updated periodically during the study, minimally at the study mid-point and at study completion, by a central evaluator based on interviews with the site facilitator and other staff as needed. One site (PC3) left the study early and, therefore, only had one point of completion. The same evaluator conducted all interviews to maximize consistency and reliability. Multiple points of completion were critical to capture the evolving experience over time and to ensure no loss of data due to memory distortion or staff turnover.
Staff focus groups/ interviews
At study completion, focus groups, or individual interviews when focus group participation was not possible, were conducted with the site implementation teams using a semi-structured guide. Based on the implementation literature 21,32-34 the guide addressed: barriers and facilitators to implementation, value of the facilitated implementation process, and strategies to support sustainability.
As indicated in Table 1 , across the six sites, eight individual staff interviews and five focus groups with a total of 27 staff were conducted. Participation varied by site due to the range in size and composition of the site implementation teams. Focus group discussions lasted approximately one hour; individual interviews were generally 15-30 minutes. All were digitally recorded and transcribed.
While the research team supported both the implementation and the evaluation, the functions were separated and the evaluators on the team did not deliver implementation support.
Analysis
The stage of implementation achieved was determined based on the implementation logs and focus group feedback; final ratings were verified by the implementation leads.
Barriers and facilitators were identified though deductive analyses of all study data sources based on the Consolidated Framework for Implementation Research (CFIR), 21 while remaining open to newly emerging themes. CFIR was developed based on a synthesis of pre-existing implementation theories and offered an overarching typology of factors that influence implementation success from which researchers could select the constructs most relevant to their own research. Using CFIR allows for cross study comparisons and can help advance understanding of the critical components of successful implementation. 35 CFIR constructs are organized into five major domains. Four were applied to this study: characteristics of the intervention (e.g. evidence strength, complexity of target population); the outer setting (e.g. system policy, resources); inner setting (e.g. organizational culture, leadership, intervention compatibility with program mandate); and the implementation process (e.g. engagement of key stakeholders, implementation team). The fifth domain, characteristics of individuals involved (e.g. knowledge and attitudes), was not included as the study focused on organizational factors and data on individual staff characteristics were not collected.
All text was reviewed and coded according to CFIR. First level synthesis was conducted across data sources at site level. Themes were then synthesized across sites through review and discussion by three team members, focusing on differences between higher and lower implementing sites. Final results were reviewed by the site implementation leads for validation and accuracy. Quotations from focus groups and interviews are included to illustrate findings.
Research ethics board approval for the study was received from the home institution of the research team and the academic institutions of the participating sites.
Results
Stage of implementation achieved
The extent of implementation achieved at each site varied across the four NIRN stages (see Figure 1 ). Of the six sites: one reached full implementation (PC 1); four achieved some degree of implementation but were unable to fully incorporate the intervention into routine practice during the study period (ED 1, ED 2, ED 3, PC 2); one did not proceed past the exploration stage (PC 3).
Barriers and facilitators to implementation
Barriers and facilitators to implementation were organized according to CFIR. See Table 2 for an overview of themes identified.
Intervention/population characteristics
A consistently noted barrier across sites was that adults with IDD represent only a very small portion of patients. They, furthermore, comprise a high need, time consuming and heterogeneous population that staff are often uncomfortable or unfamiliar with treating. This is a complicated area of implementation. You have a high needs group that you don't see every day. In a sense… and I have some experience with implementation, that's why I'm so impressed with what we've achieved… that usually means zero uptake. That combination of -complicated but you have to remember the complexity and you don't see them very oftenthat's usually a full stop. (Site lead, ED 1)
This barrier was offset to some extent in the PC settings by the intervention's grounding in national clinical guidelines, which informants felt provided legitimacy and some external pressure to implement. By contrast, there were no established guidelines to draw on for the ED inter vention.
Outer setting
Less focus was given to the outer setting by informants. However, one issue raised in the PC sites, particularly the lowest implementing site (PC 3), was the absence of any financial incentives for this work. This is a complex, time-consuming population to care for and some felt that financial incentives for physicians would support implementation.
I'd like to say no. I don't think any of us are rooting for money. However, on the other side when there are incentive payments for doing things, we do them more. Incentive payments I think would sadly make sure we follow up, make sure everybody gets seen. (Physician, PC 3)
Inner setting
Much of the feedback focused on issues related to the inner setting. Across all six sites a recurring challenge was lack of resources; staff were extremely busy, with a multitude of other projects competing for attention. 
Intervention characteristics Factors related to site perception of the intervention (and target population)
• Low prevalence population (relative advantage)
• High need, heterogeneous population (complexity)
• Evidence base of the intervention (evidence strength and quality)
Outer setting
Factors related to system external to the study site 
In contrast, the lower performing sites reported issues related to low staff morale, burnout and change fatigue (ED 3), or having a less collaborative, more business focused environment (PC 3). They emphasized that although providing high-quality care to adults with IDD was important, it was simply not their top priority, or it was something they felt they already provided (ED 3, PC 3).
I mean I think we recognize that these people need appropriate care and want to provide that but…I guess people haven't really seen it as perhaps a bigger problem as some other things. (Physician, PC 3) Several sites were also challenged by poor timing, with major structural changes or serious clinical interruptions that had to take precedence; for example: organizational restructuring (PC 2, ED 3 
), new electronic medical record (EMR) platform (ED 3, PC 3), moving physical locations (PC 3), community health crisis requiring ED response (ED 2).
Nurse managers changing over… clerical managers disappearing… people who were very good system implementers moving on to other positions. In that vacuum it is very hard to get traction on getting something going. (Site lead, PC 2)
Another important factor was whether there was a pre-existing focus on this population. PC 1 reported having a relatively high number of patients with IDD in comparison to other PC practices which facilitated buy-in.
We have a fairly large population of adults with IDD so … there's a lot of people who were interested in the topic and again, it was a nice project for us. (Clinical care coordinator, PC 1)
Other sites initially felt they had very few patients with IDD and did not see the project's relevance. For some, this perception was overcome through staff education, local data demonstrating high service use by adults with IDD, or, at one site, a sentinel event involving a patient with IDD. However, for others the perception prevailed.
A clear difference between the higher and lower performing sites was leadership. All sites faced competing demands on staff time; some, however, made the decision to prioritize and focus capacity on this project. There were also differences in the baseline resources available at each site. For example, ED 1 had full time social work coverage while ED 2 and ED 3 had very limited social work coverage. By necessity this led to differences, sometimes limitations, in how the intervention was implemented and the level of interprofessional involvement.
Process
An important part of the implementation process was staff engagement; however, this was challenging. It proved difficult for the implementation teams to set up meetings with site staff due to high clinical demands, even standing meetings were often cancelled (ED 1, PC 2, PC 3) , and site leads lacked sufficient time for ongoing staff communication (PC 2). Some sites, however, offered examples of creative strategies to engage staff including continuous communication and 'advertising' the intervention, use of colourful posters, screen savers and email blasts.
I think just keeping it on the radar, it just can't be a one-shot blitz of here's [the intervention], here's posters, here's this, here's that and then it just -that's it. I think it has to be revitalized on a regular basis.
(Clinical educator, ED 1)
An important strategy at ED 2 was including frontline clinicians in designing the intervention, providing a sense of ownership. PC 1 emphasized the value of allowing participating staff to volunteer, rather than being assigned, to ensure the intervention is delivered by passionate and dedicated individuals.
…it wasn't that it was dumped on someone, it was somebody who was actually interested in the topic. (Clinical program coordinator, PC 1) Also important was engaging with stakeholders who were external to the setting. This was particularly true for the EDs who had to work closely with the community sector to implement communication tools. While one of the higher implementing sites (ED 2) reported developing an excellent relationship with the community, a lower implementing site (ED 3) described considerable barriers due to tensions between hospital and community perspectives.
I remember at the beginning of the project looking towards [community representatives] saying, 'You are the experts. We are the experts in acute care, you are the expert in this area. Assume we know nothing. Teach us what we need to know.' And I think that contributed to just valuing the expertise of others and not… we needed the expertise. I think that is the key point. (Director, ED 2) I think that the agencies have really good relationships with the emergency department here… but the language of social services and the language of health are so different, and so sometimes that is difficult. (Community facilitator, ED 3) A strong inter-professional implementation team was also identified as an important facilitator (PC 1, ED 1, ED 2) . Missing representation from any professional group inevitably resulted in challenges implementing aspects of the intervention relevant to that group. It was also important that team members worked well together, were passionate about the project, and had the right skillset for the job.
Well, just one of the learnings is that it takes a team. It's definitely not a one or two-person thing. It's having facilitators and having I think the lack of enthusiasm and support [was the biggest barrier]... because it just felt like dragging your feet through the mud… so with all the other stuff going on it was really easy for it to get lost, you know? It was just really, really easy for it to go 'oh well nobody cares, what's the point.' (Allied health worker, PC 3)
The lower implementing sites (ED 3, PC 3) were also challenged by the turnover of key members of the implementation team mid-way through the project. These gaps in staffing considerably challenged implementation efforts.
Most sites emphasized that support from the central team, including tool development, content expertise and project management support, was critical to the success of the project and felt it was unlikely they would have proceeded with the project in the absence of the central team.
Because this population is seen infrequently, sites found one-time training to be insufficient. The higher implementing sites (ED 1, PC 1, PC 2) embedded automated prompts, flags, tools and reminders into their EMRs. Sites without flexible EMRs or who could not, or did not, work to modify their EMRs, faced greater challenges achieving sustainability (PC 3, ED 2,  ED 3) .
In some respects, the PC settings had an advantage because they are familiar with their patient population and can proactively identify and flag patients with IDD in their roster. In contrast, ED visits are not planned so most patients are new to the hospital, making identification challenging.
Finally, implementation is very timeconsuming. ED 1 and PC 1 had the advantage of an extra year of exploration. Although they faced many setbacks and false starts, the extra time afforded them the opportunity to recover. When the remaining sites faced unexpected challenges, including difficulties achieving buy-in at the site and bureaucratic hurdles (e.g. contract delays, ethics approvals), they were left with less time to complete the installation and implementation of the intervention. The shift from project to sustainable practice was a hurdle that required time to achieve. If all the sites had equal time to implement, the results may have been different. 
Discussion
This study explored barriers and facilitators to improving health care for adults with IDD, a group with high health complexity and high rates of health care utilization. Despite the acknowledged importance of improving care for this group and the structured implementation supports provided, all sites reported challenges and varied levels of implementation were achieved across sites.
An initial challenge was site buy in-i.e. achieving site agreement to proceed with the implementation. There are always a multitude of projects competing for attention and interventions that target a small number of patients can be perceived as having a smaller payoff. To address this, additional work was needed to demonstrate the value of this intervention and the presence of facilitators including alignment with site mandate, strong champions, a pre-existing focus on IDD and the existence of national guidelines, was important to allow the site to move forward. This aligns with previous research which found that a key barrier to uptake of primary care improvement for patients with IDD was low perceived value of the intervention. 9 Most of the study sites achieved initial implementation but, at study end, sustainability seemed uncertain at all but one of the sites. This occurred in part because, due to the nature of this population, staff received relatively low exposure to the intervention. Most clinicians see patients with IDD relatively infrequently, giving them few opportunities to 'practice' the intervention and incorporate it into their routine. We found that without some type of reminder mechanism, it was unlikely staff would remember to provide the intervention, and how to do so. Site feedback indicated the use of automated electronic reminders and clinical prompts to be immensely helpful in supporting intervention delivery; follow-up can determine how successful this strategy is in supporting long-term sustainability.
Beyond these challenges, many of the same barriers and facilitators generally identified in the implementation literature, [32] [33] [34] were also reported by the study sites. Higher implementing sites benefited from strong champions, alignment with site mandate, research or quality improvement capacity, and sufficient staff resources. Lower implementing sites were challenged by low morale, staff turnover, low staff engagement, passive endorsement from leadership, staff with insufficient skills or authority leading the project and insufficient time to implement. Previous studies on implementing practice change for patients with IDD identified some similar barriers including lack of resources, lack of leadership support, insufficient funding and low perceived value. 9, 24 To support spread of this intervention, there are several system level strategies that can offset some of the challenges above, reduce the burden on individual organizations and facilitate wider implementation. Almost all study sites emphasized the critical role played by the central team, suggesting that spread would require ongoing implementation support to provide information, keep resources updated and help sustain momentum.
Implementation could also be supported by a central IDD patient registry, as has been established in other jurisdictions. 36 This would help ensure the often-invisible segments of the IDD population with more mild disabilities are identified. A registry could be linked to EMRs, facilitating identification in busy EDs where it is challenging and eliminating the need for labour intensive manual reviews of patient rosters in PCs, the method used by the study PC sites.
Another central support strategy is for EMR vendors to centrally incorporate IDD specific point-of-care tools and automated prompts, thereby reducing the need for each site to do so individually. At most study sites expanding EMR function required extensive time and sites without the resources to make these changes were uniformly less successful in their implementation efforts. This would be easier to accomplish in jurisdictions or sectors with a single common EMR platform.
Adults with IDD often require longer appointments, which can be a barrier for physicians reimbursed in fee-for-service models. Incentive payments are already used in Ontario for specific procedures (e.g. cancer screening) and may be a valuable strategy related to this population. Though studies from jurisdictions where financial incentives are available suggest that, while they can be beneficial, they alone are insufficient to achieve change. 12, 37 This intervention could also be supported by improvements in medical, nursing and other clinical training programs which currently include relatively little content on IDD. 12, 24, 38, 39 However, even with improved education, adults with IDD are a complex group and it may not always be possible for generalist teams to fully support them. Both ED and PC settings may benefit from working with clinicians who specialize in treating adults with IDD. One potential model to consider is the learning disability liaison nurse role used in the UK. The nurse liaison is a dedicated role that supports improved care for individuals with IDD in hospitals, either through direct care or by supporting the care team. Current research in this area is limited, but generally positive on the effectiveness of this model. 24, 40, 41 Primary care delivery could be supported by a referral or consultation model with IDD specialized PC practices. 12 The combination of improved education for all clinicians and access to support from IDD specialists could support widespread capacity for high quality care in generalist settings.
Strengths and limitations
Relatively few previous studies, and no Canadian studies, have examined barriers and facilitators to improving emergency and primary care for adults with IDD. To the best of our knowledge, this is the first study in any jurisdiction that has used a structured, staged implementation approach to improve care for this population, an approach that has been shown to improve implementation success. A strength of this study is that it included sites from three diverse localities across Ontario; however, each of these sites exists within a specific context and findings may not apply to other contexts. This effort was part of a grant which included commitment from sites to participate at the time of grant submission. It is likely that implementation success would be lower in a random sample.
This study focused on organizational and system level factors affecting implementation; we did not collect data on individual staff characteristics (the fifth CFIR domain) which may have identified additional barriers or facilitators to implementation. It was also not within the scope of this study to look at intervention outcomes. The next step in this ongoing work will be to engage with patients with IDD and their families, as well as providers, to discover if the new practices are effectively meeting patient needs and improving patient outcomes.
Conclusion
Providing effective and appropriate care to all is critical to improving population health outcomes but is challenging to achieve for small, complex groups, such as adults with IDD. Given the time-consuming, resource-intensive nature of implementation, and the importance of providing evidence-based care, it is critical we understand the factors associated with success. This study identifies some of the barriers and facilitators associated with successful practice improvement for adults with IDD in emergency and primary care settings. Particularly key for sites that made more progress were presence of strong champions, project alignment with site priorities, and use of electronic reminders. This study is an important addition to literature on implementing best practices for adults with IDD and may also have relevance for other low prevalence populations.
